(later termed EDRF for endothelium-derived relaxing factor) that acted on the subjacent VSMC to produce relaxation, whereby VSMC were regarded as passive recipients of NO from endothelial cells. Later, it was reported that the NO release accounts for the biological activity of EDRF 2 .
However, aspects of the anatomical integrity of the organ (i.e., blood vessel) subjected to experiments with rubbing the blood vessel intimal surface were neglected. More recently it was, however, found that the destruction of the vascular wall integrity in the process of endothelial denudation destroys myoendothelial gap junctional communications in VSMC 5 and impairs K + -induced vasorelaxation (background-K + channel activation) 6 . What is more, endothelial denudation was reported to increase the concentration of vascular superoxides 7, 8 that, in turn, impair vasodilatory responses to exogenous and endogenous nitrovasodilators 9 .
Known as NO scavengers, superoxides drastically reduce NO bioactivity and NO bioavailability [10] [11] [12] , while the intact endothelium protects VSMC from the superoxide attack 13, 14 . In addition to NO scavenging, superoxides can also directly exert a vasoconstrictor action 15, 16 . Therefore, the objective of the present study was to elucidate the role of superoxides associated with vascular dysfunction induced by destroying the anatomical integrity of the blood vessel.
In these experiments, thoracic aorta rings, mesenteric artery rings and pulmonary artery rings from intact and denudated blood vessels of rat were first subjected to morphological and immunohistochemical control to confirm the absence of the endothelial layer in endothelium-deprived blood vessels and to demonstrate NOS expression in blood vessels under study. The specificity of anti-NOS antibodies used in this study has been earlier confirmed by us with Western blotting of rat and porcine blood vessels 3, 4 , rat and human skeletal muscles 17, 18 and rat myocardium 19 . For immunohistochemical assay in this study, we employed highly sensitive chain polymer-conjugated technology (EnVision System) developed by DakoCytomation and found all three NOS isoforms expressed not only in the intima but also in media of the blood vessels under study. As an example, Figure 1 shows strong expression of NOS3 in the thoracic aorta (Fig. 1a) , mesenteric artery (Fig. 1b) and pulmonary artery (Fig. 1c) , in both intimal and medial cells. Inserts in this layout ( Fig. 1) demonstrate the complete removal of the endothelial layer after denudation. The NOS expression by cells in the media of blood vessels was also confirmed by us earlier with
Western blotting showing the presence of characteristic immunoreactive protein bands for NOS1, NOS2 and NOS3 not only in the intact porcine carotid artery and rat aorta, but also in the blood vessels devoid of endothelium 3, 4 . Further evidence for NOS expression in VSMC can also be drawn from more recent publications [20] [21] [22] .
To gain evidence for the role of NOS in the regulation of vascular tension and to elucidate the role of superoxides in impairing vasodilatory responses, we examined AChinduced vasorelaxation in endothelium-deprived blood vessels in the presence of superoxide scavengers -tempol and N-acetyl-L-cysteine (NAC).
In thoracic aorta rings with intact endothelium, cumulative addition of ACh (10 - Cumulative addition of ACh (10 -9 -3x10 -5 M) relaxed phenylephrine-precontracted intact mesenteric artery rings with a maximum relaxation of 74.0 ± 8.04% (Fig. 3, left panel) .
Compared to intact mesenteric artery rings, endothelial denudation resulted in a significant depression of ACh-induced relaxation (20.2 ± 3.23%, p<0.01), but pre-treatment of endothelium-denuded rings with tempol (3x10 -3 M) restored ACh-induced relaxation up to 51.6 ± 6.2% (p<0.01). Important, tempol pre-treatment of intact mesenteric artery rings did not affect the vasorelaxatory response to ACh.
In pulmonary artery rings with intact endothelium, ACh-induced relaxation amounted to 89.9 ± 4.12% (Fig. 3, right Reagents. We purchased phenylephrine, ACh, and N-acetyl-L-cysteine from Sigma and tempol (4-Hydroxy-2,2,6,6-tetramethylpiperidine-1-oxyl) from Merck.
Histology. Tissue probes of the thoracic aorta, mesenteric artery and pulmonary artery were fixed in buffered 4% formaldehyde and routinely embedded in paraffin. Light microscopy of paraffin sections stained with hematoxylin-eosin confirmed complete removal of the blood vessel intimal layer after endothelial denudation.
Antibodies and immunohistochemical techniques. 4-μm sections of the paraffin blocks
were dewaxed in xylene, rehydrated in graded alcohols, and pre-treated for antigen retrieval in 10 mmol/L citric acid, pH 6.0, in a pressure cooker as described earlier 3, 4 Statistical analysis. Data are given as means ± S.E.M. For the statistical evaluation of differences between groups, one-way analysis of variance (ANOVA) was used and followed by Bonferroni´s post-hoc test. The differences of means were considered as significant at P value < 0.05.
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